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I. INTRODUCTION
The capacity for banks to access liquid funding markets and their use of effective liquidity management techniques are important aspects of financial intermediation in that they contribute to financial sector resilience. Without ready access to funding, market participants would be severely constrained in managing payments, transforming maturities, and managing interest rate risk, thus undermining prudent intermediation. Where foreign currency transactions are significant, liquidity management can be complicated by the ease with which funds can be converted from one currency to another, which is linked to the credibility of the exchange rate regime.
An environment permitting sound liquidity management is also essential for effective monetary policy implementation. Where markets are liquid and deep, price discovery and determination will be more efficient, thereby improving the information content of market yields to guide monetary operations. These markets also facilitate effective transmission of central bank intervention from the initial market subset to broader financial markets without undue price volatility. The adequacy of procedures for smooth liquidity management operations are often tested in periods of stress. Under such conditions, rigidities or poorly specified arrangements can have adverse implications for the payment system and bank soundness.
The importance of liquidity for sound banking practice is well established at both the theoretical and operational levels. Market microstructure theory has long focused on liquidity issues in equity and securities markets, but there is also a growing body of academic and empirical literature concerning the importance of money market liquidity, although many of these studies focus on industrial countries, where bank liquidity management takes place against the background of a developed infrastructure which is, therefore, not explicitly spelled out" In part, renewed interest emanates from the experience of financial market crises and the stresses of illiquidity associated with these episodes at both the national banking and international levels. In the context of strengthening the architecture of the international monetary system, there is now concerted action by national authorities and international organizations to reinforce financial systems and their resilience to shocks. With this in mind, the role of strong liquidity and currency risk management inter alia, has been acknowledged.
-5 -Systemic liquidity refers to adequate arrangements and practices which permit efficient liquidity management, and which provide a buffer during financial distress. Systemic liquidity is viewed as the combination of bank liquidity management practices and the supporting liquidity infrastructure. This paper explores a framework for assessing the adequacy of arrangements for market liquidity with a view to evolving elements of a systemic liquidity policy. It argues that robust arrangements for liquidity are crucial to resilience and effective monetary operations and must provide confidence that liquidity can be mobilized and repaid on demand in a predictable and transparent manner. Such liquidity arrangements include several institutional elements which are described in the paper and involve a role for national authorities in promoting their adoption.
The following sections deal with the main constituent elements, as noted below. Section II reviews portfolio considerations affecting liquidity, particularly highlighting a measure of funding volatility. Section III outlines elements ofa liquidity infrastructure. Section IV applies this framework to a sample of 14 countries, supported by more detailed case studies of Mexico and Argentina in Section V. Section VI draws policy conclusions.
II. BANK PORTFOLIO CONSIDERATIONS IN LIQUIDITY OPERATIONS
A. Issues in Volatility and Resilieuce Bank liquidity can be defined as the degree to which a financial institution is able to meet its obligations under normal business conditions. Liquidity is closely interlinked with confidence because its most generic function is to provide the bank and its customers with the reassurance that the bank's liability obligations can be met as they become due without nece;;sarily having to roll these over or postpone access to credit. For this reason, an important objective of liquidity management operations is to engage in confidence enhancing practices (Bundesbank 1982; Federal Reserve, 1990; Group of22, 1998) . The core issue of bank vulnerability to sudden and sustained loss of liquidity (and loss of confidence) emanates from the volatility of funding relative to the liquidity of bank assets. In such circumstances of market uncertainty, market participants become less willing to trade or commit funds, and the decline in activity results in a loss of market liquidity. The following sections discuss funding volatility and asset liquidity, respectively.
Determinants of funding volatility
Funding volatility reflects how sensitive depositors or creditors are to events that undermine confidence. More specifically, it refers to the likelihood that bank depositors or creditors will, in a short period oftime, withdraw their funds (or fail to roll them over at maturity) in response to a perceived weakness in an individual bank or banking system. The volatility of a particular liability is a function of institutional and economic factors. Typically, the key variables used to define the extent of volatility can be grouped into three broad areas: type of depositor, insurance coverage, and maturity.
Type of depositor or creditor
The volatility or stability of a bank's liabilities also depends on the nature ofthe depositor or creditor. Institutional investors are relatively sophisticated, have access to banks' financial information, and have a fiduciary responsibility to safeguard their assets. As a result, they are prone to shifting investments and, hence, such investments are volatile. By contrast, household depositors tend to be more complacent, often due to their confidence in deposit insurance, but also due to their lower awareness of risk. Commercial depositors fall between the two groups in terms of volatility. While more aware of bank risk than household depositors, they are less able to act on these fears than institutional investors, since doing so typically requires unwinding and replacing complex banking relationships. '
Insured and collateralized liabilities
Instruments covered by deposit insurance can be considered stable sources of funding, with the important caveat that insurance schemes that are not credible may not have this effect. Large-size deposits can be indicative of volatility, if the holder is either an institution or a relatively sophisticated individual. Foreign currency deposits may be volatile if they are large-size deposits or if they are excluded from deposit insurance or if there is uncertainty in about their coverage.' However, as illustrated below, no a priori judgement about funding volatility can be made on the basis of currency denomination.
In the case oflarger denomination instruments, uncollateralized liabilities are more volatile than those backed by collateral, assuming the pledge mechanism is credible to the creditor. An important precondition is that asset pledging is allowed and protected under the law. In the event of the borrower's bankruptcy or failure to comply with contractual terms in a collateralized transaction, the rights of the pledgee (lender) must be protected and be beyond doubt to provide confidence even under circumstances of stress (see Box 1). There must also be adequate market acceptance of assets as collateral, and trading and custody practices must carry no unusual risks to the lender. Collateralized transactions may be hampered by practices which constrain the execution of collateral or which affect 'The volatility of bank creditors will also be influenced by the unique experiences of creditors. For example, creditors who have experienced bank runs or state confiscation of deposits may be more sensitive to perceived risk than those whose experience is limited to a more stable environment. the price of collateralized transactions, for example by requiring reserve holdings against repurchase transactions. 6 Box 1. The Liquidity of Pledge able Assets Why do baoks pledge assets? Baoks pledge assets to obtain liquidity from illiquid assets (e.g., oonsumer and residential mortgage loans) or to diversify sources of liquidity. Asset pledging can diversify the funding becanse it attracts buyers who differ from outright buyers of an asset and from potential depositors. Asset pledging can also serve to obtain liquidity without triggering the recognition of a loss that might occur under a sale.
Perfecting the pledging process. For most bank assets, petfection requires that the creditor take possession. Pledged securities (whether physical or book-entIy) might be held iii custody by the creditor or by its custodial agent. For some bank assets (real estate, fixed assets, mortgage loans) the bank contioues to hold the asset but a creditor's lien is noted legally. Perfection in this case involves a notification process. (e.g., via official registration, notification attached to an underlying documeut. or public aunouncement).
Valuation practices. Market practice should routinely ensure an appropriate relationship between the market value of collateral and the loan (e.g., a margin that reflects the tenus of the repurchase agreement and price volatility of the underlying collateral). Valuation should include accrued interest.
Custody practices.
If perfection involves possession of the collateral, this should be done by routine processes. There should be adequate safeguards against double-pledging of the same collateral.
ElIective enforcement of creditor legal rights in the event of default. In case of collateralized borrowing, the lender should be able to liquidate the collateral inunediately and not be subjected to a lengthy bankruptcy process, Limited to liquidity maoagement. Pledging should only be permitted in connection with liquidity management The legal framework must ensure that pledging does not impinge on depositor rights.
Instrument maturity
On instrument maturity, it is generally held that the longer the time before a liability matures, the more stable (less potentially volatile) it is, on the presumption that the depositor is unlikely to leave until the deposit matures. In this regard, the remaining maturity is a superior measure to original maturity, although data for the former are often difficult to obtain. There is no standard maturity cut-off that divides volatility from stability, although some supervisory bodies use a one-year benchmark. Even so, in countries where banks are obligated by law to meet early withdrawal requests with only minor penalties, maturity may be less relevant to determining volatility. "Many analysts view such assets as liquid if the volatility of their associated liabilities are properly captured (as liquid) in overall measures of liquidity. Balance sheet data do not necessarily distinguish between assets that are pledged and those that are not. 
Liability management
Liability management aims at controlling liquidity risk by limiting volatility gaps between asset and liabilities, and by assuring access to funding markets. In broad terms, techniques of limiting liquidity mismatches aim at extending the maturity of liabilities and increasing stable "core" deposits. A second group of techniques aims at assuring and improving funding market access. By diversifying funding sources by market segment, banks can reduce their vulnerability to market or counterparty disruptions and increase the probability that funding can be retained or replaced ifthere is a disruption. In managing funding relations, banks also establish contingency arrangements and often have biiateraVcorrespondent and last-resort arrangements from which funds can be raised on a temporary basis (Dacey and Bazel-Horowitz, 1990 ).
Asset liquidity
The liquidity of assets can be defined in close analogy to funding volatility. Negotiability, and maturity as well as the type of borrower, collateralization, and currency denomination are key components of asset liquidity, just as they are with funding volatility. An important difference is that assets are less likely to be covered by explicit insurance.
Asset liquidity can be obtained either by holding liquid paper, by managing the maturity distribution of nonliquid assets with a view toward the bank's liquidity needs, and/or by selling outright (or lending) collateralized claims on a repurchase basis. In this context, market arrangements for asset pledging are important. If an asset can reliably be pledged as collateral for a new liability, the asset can be treated as liquid.
Effective commercial liquidity management requires that sufficient liquid assets be held to meet normal business requirements (including reserve requirements) and that excess balances be minimized. Liquid assets, primarily cash and readily marketable securities, generally offer lower yields than other portfolio choices. Thus, under normal conditions, holding liquid assets is costly in terms of reduced profitability.? The types of adjustment banks will consider in managing their assets will depend mainly on the magnitude ofthe deviation from desired balances, the asset's likely duration, the relative yields available on alternative types of investment and on the costs of different sources of funds. If the transaction costs of making an adjustment are large compared to the interest that could be earned on surplus balances or to the size of the penalty on a deficiency, the incentive to make the adjustment will be less.
? However, yields on liquid (government) securities may be higher than a reasonable return on investments; and under such circumstances, it may be highly profitable for banks to hold liquid assets.
B. Measuring Funding Volatility-An Aggregate Balance Sheet Approach
Funding volatility of a bank can be judged by comparing liquid assets (including off-balance sheet items) to overall funding. 8 In Figure I below, balance sheets for banks at two extremes are presented. On the left is a bank that relies on volatile funds to finance its investment in nonliquid assets. On the right is a bank with a significant margin of surplus stable funds (e.g., core deposits) to invest. Under liquidity stress, the bank that relies primarily on volatile funding is vulnerable to illiquidity and it may become insolvent if creditors permanently move their funds elsewhere. The bank with a low level of confidence-sensitive funds is less affected by liquidity stress because of the relative inertia of its depositors and because of the large portfolio of liquid assets. Liquid Bank ( comfortable) At the level of the individual bank, cash flow models are often used, which gauge cash inflows relative to cash outflows over different time horizons. Cash flow models allow for a dynamic analysis of liquidity which complements the static (balance sheet-based) approach taken here. However, in the absence of sufficiently detailed data, it is very difficult to use cash flow models for analysis ofthe entire banking system, moreover, balance sheet data are more readily available.
The balance sheet-based approach to assessing liquidity can be expressed in terms of the volatility ratio shown below. This volatility indicator measures the extent to which banks rely on confidence-sensitive, or volatile funds to finance its assets. Naturally, volatility analysis should fully incorporate any off-balance sheet items, (e.g. contingent credit lines) which often play an important role in liquidity management strategies. Prudent liquidity management implies that a bank maintain at least sufficient liquid assets to cover volatile liabilities. In this case, the ratio is zero. More prudent banks would be expected to maintain liquid assets in excess of volatile liabilities. In this case, the ratio is negative. Less prudent banks, those that rely heavily on confidence-sensitive funds will have volatility ratios above zero ( Table 1 ).
The ratio is scaled by illiquid assets in the denominator, which mirror volatility more accurately than if total assets were the scale factor. For example, if a bank's liquidity is measured as (VL-LA)fI A and the ratio is significantly positive, the bank can reduce the ratio merely by borrowing and investing more (raising VL and LA). In this case, the numerator stays unchanged but the denominator rises, lowering the overall ratio without lowering the bank's dependence on confidence-sensitive funds. On the other hand, if illiquid assets are used as the scale factor, a positive ratio cannot be reduced by such window dressing operations. Total assets and liquid assets would grow by the same amount, leaving the difference unchanged. While liquidity and volatility ratios are conceptually well understood, difficulties arise in applying these ratios in practice. The major problem is that it is not clear a priori -11 -which assets should be classified as liquid and which liabilities should be classified as volatile. This depends on the liquidity infrastructure. Available balance sheet data are generally more focused on providing information on the value of assets and liabilities rather than on liquidity. Moreover, rapid change in financial froducts makes it difficult to know what the liquidity properties are of a given instrument.
The liquidity properties of assets and liabilities depend on the institutional setting. In this regard, considerations of the existence oflegal contract rights, the design of prudential and monetary instruments, foreign exchange regulations, as well as the overall variability of interest rates, and exchange rates are important. These can be summarized as the liquidity infrastructure.
ID. INFRASTRUCfURE FOR SHORT-TERM LIQUIDITY MANAGEMENT
Effective liquidity management tools require explicit and developed contract law as well as other economic and institutional factors. Studies ofliquidity management often take these factors for granted and, hence, the infrastructural prerequisites are a neglected dimension of liquidity management (de Villiers, 1996; Group of22, 1998) .
A good liquidity infrastructure should allow banks to operate in a reliable and transparent (confidence-enhancing") environment. Table 2 below lists key components which are grouped into two broad categories. A balanced infrastructure needs to provide support for the day-to-day liquidity management activities as well as a suitable support network for emergencies. For each category, a number of key factors are cited. These are not exhaustive but cover major aspects that are of particular relevance from a systemic liquidity perspective.
A. Day-to-Day Liquidity Management Snpport
The modalities of market structures to facilitate the recycling of liquidity have an important bearing on the capacity for liquidity management. Microstructures for interbank and secondary trading of securities must provide efficient price discovery and facilitate reasonable trading costs. The platform for these features is broad-based and even where necessary features exist (as discussed below), structural issues such as ownership patterns 9For example, in many countries, a mortgage loan would be considered an illiquid asset. However, if there is a well-developed secondary market for mortgage loans, a mortgage loan may be a liquid asset since it can easily be sold for cash.
-12- Credible deposit insurance Lender of last resort in the banking system, the types of creditors or debtors, and the degree of competition in markets, will impact on the infrastructure thereby affecting the depth of markets. 
Market framework issues affecting liquidity

Information disclosure
A basic underpinning for a good infrastructure relates to a requirement for efficient rules and practices for information disclosure. Public disclosure refers to the timely publication of meaningful financial data and for the purpose of informing market participants. ll Lack of disclosure and uncertainty about the true conditions of counterparts are invariably the main factors underlying market segmentation because the absence of regular and reliable information concerning the financial condition of financial institutions reduces the ability to assess counterparty risk. More generally, efficient dissemination of financial information also affects the interaction between informed and uninformed participants, thereby affecting price determination. Information can also affect the degree of market integration. Without this integration, orders arriving in the market will be sporadic and uneven and, thus, not fully representative of underlying supply and demand conditions. 12
IODepth is as important as in thin markets deviations of market prices from their underlying equilibrium values may be caused by the size of the trader. llInformation in this regard can either be public (available to all market participants, such as publicly announced statistics) or private (not available to all market participants, but only to dealers). 12Integration has to be seen in the context of concentration of market liquidity. Notwithstanding the availability of many assets of different maturities and product design, market liquidity is usually concentrated in relatively few assets.
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Prudential liquidity requirements
In many countries, banks are subject to prudential rules on liquidity. These rules should be designed to compel banks to engage in prudent liquidity management, and are, thus, an important component of systemic liquidity infrastructure. Useful liquidity requirements provide market participants with a minimum acceptable standard of liquid assets relative to liabilities, defining assets and liabilities in terms of actual properties as reflect the prevailing institutional and legal framework.
Liquidity rules vary widely across countries, ranging from those that rely primarily on banks' own self-assessment of required liquidity to more rigid rules. Sometimes, liquid asset requirements are put in place primarily to create a captive market for hard-to-sell government bonds (Guide, 1995) . Such rules may well reduce the level of public confidence in bank soundness and, hence, tend to be detrimental to the liquidity infrastructure.
Creditor rights
An environment of confidence requires an effective legal and judicial structure supporting creditor rights. !3 If creditor rights are well developed and creditors are confident that they will be given fair treatment in the event the bank experiences problems, all banks will find it easier to attract funds. In this regard, insolvency or default procedures must meet criteria of predictability. Relevant risk allocation rules should be clearly specified and applied consistently by the implementing institutions. While all creditors should receive equitable treatment, this does not necessarily mean equal treatment. Different creditors may have struck different arrangements with the debtor, for example, through the granting of collateral. For the benefit of all creditors, however, procedures must address issues offraud and favoritism that arise in the context of financial distress.!' Creditor rights to information on proceedings dealing with the resolution of the affected institution and information on the debtor institution to ensure that decisions are informed are both critical elements of a confidence-enhancing framework.
Monetary instrument design affecting liquidity
Prevailing monetary arrangements, design aspects of central bank instruments, and arrangements for payments and money market operations bear directly on banks' ability to manage short-term liquidity. l' High transactions costs, for example, arising from rigid instrument design and trading rules, and infrequent clearing arrangements can discourage trades and contribute to price volatility (Dattels, 1995) . The relevant design features of instruments affecting liquidity management include reserve averaging, rules of access as well as volume, maturity, and rates of interest on standing facilities. Another significant design feature is the extent to which instruments place restrictions on the asset/liability management of banks.
.
Reserve requirements
The role of reserve requirements in liquidity management depends on the rules of reserve accounting (averaging provisions, contemporaneous or lagged reserve accounting, and carry-over provisions). More generally, reserve requirements are most compatible with liquidity management where banks hold reserve assets with liquidity characteristics which correspond to their needs. As noted earlier, effective cash management requires that sufficient liquid assets are held to meet normal business requirements. Where this voluntary demand for liquid assets coincides with the requirement for reserve holdings, the requirement does not constitute a problem for banks if they are generally able to mobilize these required reserves for liquidity management purposes. If reserve requirements are set very low, banks have less leeway through averaging to manipulate their reserve positions without the risk of incurring the penalty of noncompliance. In such cases, banks would have to voluntarily maintain higher levels of reserves. 16 Contemporaneous measures of reserve requirements closely link the requirement with movements in bank deposits and so provide liquidity managers with immediate information on funding needs. The disadvantage, however, is that banks do not know their exact reserve requirement until the testing date. This could be problematic for banks that have difficulties in consolidating their daily positions or where intrabank accounting systems and methods of transferring funds between branches are weak. For these reasons, a lagged measure of reserve requirements may actually help banks to determine their reserve requirements more precisely, hence improving liquidity management.
Differentiated reserve requirements complicate liquidity management to the extent that they could induce banks into assuming maturity and interest rate structures for their l' See, for example, Bank of England (1981) ; Bundesbank (1982) I6The maturity profile of a bank's liability often understates actual liquidity as deposits are normally not demanded at the end of term. See Fed New York (1990).
-15 -portfolio which could be suboptimal or at least require them to manage potential mismatches. (Prestopino, 1994) .
Standing facilities
Standing facilities, which are accessed at the initiative of commercial banks, provide liquidity, usually against collateral, to meet transitional liquidity needs of banks. In settlement facilities and in some rediscount arrangements, credit is provided at market or below market rates. In the latter case, many central banks establish volume limits on access to this window or alternately limit usage through moral suasion. For commercial bank . liquidity, management, rules of access, the volume of credit allowed, maturity and rates of interest on the credit available are all relevant design features. In this regard, many countries operate standing credit facilities most often with unlimited volumes of credit at market or above-market rates. In the case of rediscount operations, the bulk of credit is restrained by penalty rates of interest rather than volume restrictions. Some countries restrict the number of banks which can access overnight standing facilities, the frequency of access, the intervals between access, or have cumbersome application procedures which sometimes result in delays in the receipt of value. Naturally, such restrictions reduce the usefulness of standing facilities for liquidity management.
Assetlliability restrictions
Restrictions on the asset side of portfolios include practices affecting the volume of asset trading allowed, including restrictions which create captive markets for government securities and restrictions affecting the development of markets in securities and other assets. Where securities qualify as a reserve asset to meet reserve requirements, banks hold a certain proportion of liabilities in the form of securities. The same applies when using a strict liquid assets ratio with government securities as the main eligible asset. These restrictions (if binding) limit the volume of securities which can be readily used to realize liquidity in the short run. Some countries impose restrictions on the loan portfolio of banks by stipulating proportions to be lent to particular sectors or set absolute quantitative ceilings on outstanding credit. In the former case, the restriction limits the ability of banks to sell loans affected by the stipulation, while in the latter case income is constrained and so reduces the incentive to sell these assets in the event that liquidity is needed. Ceilings on loan rates or interest spreads reduce the flexibility to price loan assets for sale.
Similarly, several countries have restrictions on liability management. Interest rate ceilings on deposits restrict the ability of banks to mobilize funds in general. Differential reserve requirements could also increase the costs of mobilizing particular deposit maturities, as would marginal requirements, which could affect the costs of all incremental deposits mobilized. Some countries also place restrictions on the geographical domain of business for banks. While such restrictions can arise purely from a market response to a bank not well known outside of its main locale, restrictions on branching and those on domain add to these difficulties. Several countries also place restrictions on interbank activity either through taxing interbank trading (by applying reserve requirements) or by directing portions of -16-interbank trade. This tax not only increases the price of interbank transactions but also can affect their maturity. 17 In other cases, central banks have encouraged sound banks to dedicate a portion of reserve holdings to interbank placements to assist banks facing liquidity problems.
Payment system arrangements
An integral part of the decision framework for bank management of short-run liquidity relates to the technical and institutional characteristics of payment and settlement arrangements, including the central banks' attitude to end-of-day marginal financing. In this regard, the design of standing facilities and modalities of reserve requirements have important bearing on liquidity funding decisions.
In the arrangements for payments and settlement, at least three factors help reduce the need for precautionary balances (Borio, 1997) . First, settlement procedures should be designed to allow banks to borrow and lend among themselves toward the end ofthe day after settlement p,0sitions are known or can be estimated with a comparatively small margin of error. 8 If this is allowed then, provided the interbank market among participants works smoothly, the institutions can be reasonably confident of obtaining funds at the going market rate. A second factor relates to the expectation of being able to finance imbalances at a rate with no penalty. Many central banks seek to ensure that sufficient funds are available in the system so that participants do not need to turn to them for end-of-day assistance, which is then only provided at penalty rates. Finally, this arrangement, if supported by moral suasion discouraging banks from turning to the central bank, in tum will encourage the development of interbank markets.
19
Foreign exchange liquidity International banks operate in more than one currency, and must, therefore, include foreign exchange considerations in their liquidity management. Access to liquidity in foreign exchange is affected by a number of different factors from those affecting 17Ifthe liability to which reserve requirements apply is measured periodically (as opposed to being averaged), banks would have an incentive to avoid the tax on the day of measurement. This could lead to transaction maturities of a length only within the measurement period. On the day of measurement, volumes traded could fall and the price of interbank trades could rise, leading to spikes in interbank rates around the period of measurement.
'"The same effect could be achieved but with increased payments risk by extending the settlement period to next-day settlement, for example.
-17-liquidity in domestic currency. In this regard, banks operating in highly dollarized economies are faced with special challenges. For example, deposits in domestic currency may prove less stable than those denominated in dollars.
Specific market and institutional factors affecting foreign exchange liquidity include linkages between local and external financial markets, which will have an important impact on liquidity in the local foreign exchange market. A network of correspondent relationships or cross-border banking networks involving domestic and foreign banks and, in particular, foreign bank branches and subsidiaries can improve domestic access to foreign exchange liquidity. However, at the same time, correspondent relationships are costly. Access to liquidity in foreign exchange and the transferability of liquidity between domestic and foreign currencies will be reduced by capital controls (e.g., gross limits on the size of banks' external correspondent balances and required approvals for borrowing abroad), either in the home country or in the currency issuing country. The design of prudential controls on open foreign exchange positions can also have an impact on access to foreign exchange liquidity. For example, very tight limits on the foreign exchange net position can constrain banks' ability to manage liquidity through currency conversion. Separate limits on net spot and forward transactions or other types of restrictions on the use of derivatives will also limit the incentive for developing hedging mechanisms that can improve management of liquidity and other types ofrisk. Deposit insurance and emergency credit provisions are part of the safety net which plays a role when banks are experiencing liquidity or solvency difficulties. A system of depositor protection that guards the holders of small deposits when their bank fails has in recent years become part of safety net arrangements in a number of countries. A well-designed deposit insurance system can strengthen incentives for efficiency and good governance for banks. With strong incentives for bank owners, managers, depositors, borrowers, and regulators to keep the system sound, a well-designed insurance scheme can encourage capitalization and discourage excessive dsk taking by charging risk-adjusted premiums. Such systems should also encourage sophisticated depositors to exert market discipline by demanding disclosure of reliable information on the condition of banks (Garcia, 1999) . This can be achieved by appropriate caps on insurance coverage.
Some central bank regulations include emergency credit arrangements to lend to banks perceived to be solvent but illiquid. These are distinct from normal standing facilities that provide overnight support to facilitate interbank settlement or to maintain interbank interest rates within a corridor. In fact, emergency credit arrangements are sometimes separate from the central bank and may take the form of liquidity consortia, called upon short notice. Most commonly, in order to minimize moral hazard, however, there is no ex-ante specification of such facilities. 21Where such emergency facilities exist, the focus is on early assessment of the solvency of the affected institution. Such lending can only be a stop gap measure since the credit risk assumed by the central bank can be significant.
In periods of banking stress, the factors precipitating emergency central bank liquidity support and recycling arise from a desire to avert systemic settlement failure, or as emergency support to banks experiencing deposit runs. Both conditions often arise from real or prospective flight of depositors to quality assets and institutions, and the inability of the troubled bank to either liquidate sufficient assets or raise new liabilities in the money market at a pace sufficient to match the outflow of funds, with resulting threats to the payment system. rather than domestic, currency will provide a greater liquidity cushion against large deposit withdrawals in foreign exchange. Such a requirement will also eliminate the demand for additional liquidity to meet reserve requirements in the event of a depreciation of the domestic currency.
21In this regard a notable exception is the Federal Reserve Board's description offacilities under its discount window.
-19-In providing support, the central bank implicitly assumes the market risks that either depositors or money market lenders have been unwilling to bear. Support is given on the presumption that this minimizes costs that would arise in case of wide-scale disruption to the intermediation process. To minimize credit risk, these facilities are invariably collateralized-even where the collateral is not as liquid as that which the market would have required for short-term transactions. The overarching caveat to such operations is the need to rapidly determine prospective solvency. 22
C. The Importance of a Balanced Liquidity Infrastructure
A balanced liquidity infrastructure should primarily rely on factors for day-to-day liquidity management (as outlined in Table 2 ) and rely on safety-net features for emergencies only. A balanced infrastructure allows systemic resilience to shocks. In many countries rigidities exist in the factors necessary for smooth day-to-day operations. In some cases, the authorities hope to counterbalance the shortcomings in the financial infrastructure by providing overly generous guarantees and support mechanisms. Infrastructures relying heavily on crisis control are weak relative to those with more balanced qualities. The measure of funding volatility and the factors that affect a balanced infrastructure are very closely linked. Dysfunction in the infrastructure could induce a need for larger holdings of liquidity. In this situation, the funding volatility ratio may appear sufficiently negative, masking underlying low resilience to shocks.
The importance of a balance is highlighted in the two in-depth case studies included in Section V. While in both Argentina and Mexico volatility ratios were high, Mexico's banks operated in a very weak and unbalanced infrastructure which relied heavily on the safety net. Argentina's infrastructure also had significant shortcomings and lacked a safety net completely. However the emphasis on day-to-day factors helped Argentina avert a more serious financial crisis in 1994. In the aftermath of the crisis, both countries have established stronger, and more balanced infrastructure.
IV. SYSTEMIC LIQUIDITY FRAMEWORK: STYLIZED APPLICATION
In applying and interpreting the framework developed, a group of 14 countries was chosen, all with relatively developed financial markets and with reasonably large internal 22Even where the modalities of safety nets are not explicitly defined ex-ante, they can support confidence in the market. This can be beneficial in facilitating excess reserve recycling outside the central bank. Nonetheless, significant moral hazards can be inherent, ifthese arrangements are badly designed. Good banks (or depositors) could lose the incentive to monitor troubled banks and price their credit risk appropriately.
-20-markets.23 The countries were chosen to represent countries with and without recent systemic liquidity crises. 24 Data availability and IMF experience with the countries' financial market structure were important considerations in choosing the sample.
A. Volatility Ratio of 14 Couutries
In approximating a volatility ratio, a private database containing bank by bank data (Thomson Bankwatch) was used. This database allows the following definition for the three elements of the volatility ratio, total assets, volatile liabilities, and liquid assets. Total assets are defined as reported assets plus off-balance sheet items, consumer liabilities on acceptance and bills rediscounted. Liquid Assets are those on-and olI-balance sheet items immediately available as cash, or quickly convertible into cash, e.g., cash, trading securities, government securities, claims due from banks, and short-term marketable securities. Volatile liabilities are approximated using "total borrowed funds," which includes average liabilities of interbank borrowings, notes, bills, bonds, and other debt instruments issued plus other borrowings, regardless of maturity.
The volatility ratio was calculated for each country for a seven-year time period from 1992-98. Table 3 shows the results and Figure 2 displays the average values for volatility indicators for each country, where the countries are in ascending order of their volatility ratios. The data show that the ratio is negative in India, Malaysia, and the industrial countries except for Japan, reflecting relatively conservative (prudent) liquidity management for the banking sectors taken as a whole. By contrast, for Argentina, Brazil, Japan, Mexico, Thailand and Indonesia, the ratios were positive, indicating higher risk profiles.
In addition, a dispersion indicator was calculated to measure differences among banks within the banking sector. Dispersion was measured as an unweighted average of volatility ratios in one year (1997) . For most countries, the dispersion indicator confirms the findings of the aggregate picture. However, for Argentina, the dispersion volatility ratio is negative because the majority of banks has negative ratios, while the large banks have positive ratios. This could be a sign that larger banks are more exposed to confidence-sensitive funding than smaller banks. In Malaysia and Thailand the aggregate 23The countries are: Argentina, Brazil, Canada, Germany, France, India, Indonesia, Japan, Korea, Malaysia, Mexico, Thailand, United Kingdom, and United States. 24Systemic liquidity crises were experienced in: Indonesia, Japan, Korea, Mexico, and Thailand. Several shortcomings of the data must be taken into account. Aggregate data on all commercial banks often hide very substantial discrepancies within the banking sector between strong and weak banks. In some countries, the banking sector is segmented and vulnerabilities arise from weaknesses of some institutions. Furthermore, the database does not differentiate between domestic and foreign currency. For reasons discussed above in many cases, this may introduce a bias in favor of stability. Section V below illustrates how additional information can be used to fine-tune volatility ratios. In both case studies the . more in-depth study of volatility ratio components leads "to upward revisions (more volatility).
B. Systemic Liquidity Infrastructure
As discussed above, volatility ratios should be interpreted in the context of the infrastructure for liquidity management. Table 4 is an attempt to map the liquidity infrastructure ofthe selected countries at end-1997. The observations shown in this table are rough approximations of the factors discussed above. This reflects the difficulty in producing comparable data. For example, to make judgements on disclosure quality countries' adherence to International Accounting Standards (lAS) could be a benchmark. However, adherence to lAS is not monitored in a consistent way and a database maintained by the International Accounting Standards Committee contained only a few self-assessments. Therefore, no measure for disclosure could be included.
Prudential liquidity was measured by whether or not banks are required to maintain liquid reserves relative to some measure of illiquid assets. No attempt was made to assess the adequacy of prudential liquidity rules except to ensure that the rules are written from a prudential point of view rather than liquid asset requirements which force banks to purchase government bonds.
The third column shows observations on creditor rights and the efficiency of court systems. This issue has received considerable attention in the wake of the recent financial crises and as noted above, empirical studies of creditor rights and court system efficiency in various countries. For Asian countries, there are two recent surveys of bankruptcy codes available, one from the World Bank (La Porta, 1997 and Claessens et.al., 1999) . For some other countries, the World Bank and IFC have produced studies of bankruptcy procedures and creditor rights. Naturally, these studies constitute first attempts to "rate" countries in these respects and the results must, therefore, be considered with great caution. Table 4 reproduces judgments from the above sources. In the absence of such studies, no entries were made. This does not indicate a deficiency of creditor rights.
The confidence-enhancing aspects of instruments, payments, and microstructure were approximated using two separate indicators, one to mirror market depth and one to -24-indicate any restrictions on liquidity transformation imposed by the authorities. Market depth was approximated using data on turnover in markets for government securities.
Ideally, foreign currency borrowings would be represented as a ratio offoreign currency liabilities relative to total bank assets. However, this information is just beginning to be published in the IMF's International Financial Statistics (IFS) and is not available for the full sample of countries. As a proxy, therefore, Table 4 shows foreign liabilities (liabilities to foreign residents) of money center banks relative to total liabilities (but excluding interbank deposits). As shown in Table 4 , for most countries in the sample, foreign liabilities playa significant role, thus adding complexity to liquidity manag~ment for banks. Foreign liabilities are modest (at or below 10 percent) in India, Japan, Korea, Malaysia, Mexico, and the United States.
In the case of deposit insurance, the guiding criterion was whether an explicit scheme is in place (Garcia, 1999) . No attempt was made to detennine whetherthese schemes are credible, and, hence, effective in making covered deposits a stable base of funding. Lenderof-last-resort arrangements were not mapped because often these are not specified ex ante as discussed above.
c. Summarizing Information on Systemic Liquidity Frameworks
With more reliable information on volatility ratios and the liquidity infrastructure, a quantification of systemic liquidity could be established with a view of rank ordering the countries in the sample group. The observations in Tables 3 and 4 could be aggregated into a composite indicator which could be used to rank order the countries by strength of systemic liquidity environment. Table 5 below lays out conceptually, how countries could be grouped into four broad categories without attempting to place individual countries. The table measures the volatility ratio along the vertical axis and the infrastructure on the horizontal axis. The lower right-hand quadrant, marked as "double plus" would be the best-case scenario, where good bank liquidity management (represented by negative volatility ratios) is supported by a strong and balanced infrastructure. As discussed above, this finding would have to be supported by a relatively homogeneous and unfragmented financial sector. The upper left-hand quadrant is the weakest scenario, where high level exposure to funding volatility coexists with a weak liquidity infrastructure, indicating systemic vulnerability. The lower right-hand quadrant represents the most robust structure where banks are prudent managers of their exposure to confidence-sensitive funds and operate in a supportive infrastructure. On the upper right-hand quadrant, banks are operating in a supportive infrastructure but liquidity management of banks displays excessive exposure to volatile funding, thus jeopardizing systemic stability. Conversely, the lower left quadrant is the case where banks are conservatively managed but operating in a weak infrastructure. This may indicate particular vulnerability to contagion. With more reliable and uniformly applicable information, it may be possible to establish empirically whether infrastructure is more important than volatility ratios of banks.
V. SYSTEMIC LIQUIDITY FRAMEWORK: CASE STUDY APPLICATION-THE LIQUIDITY CRISES OF MEXICO AND ARGENTINA
A. Mexico 1994-95
In 1991-92, Mexico reprivatized eighteen commercial banks that had been nationalized ten years earlier. The prices paid were high, often at multiples of three to four times book value. Bank managers found themselves under immediate pressure to generate high earnings to justify such high prices, and assets continued to grow rapidly at what appeared to be healthy spreads. However, rapid growth was accompanied by asset quality deterioration, which was not disclosed due to weak accounting practices. While bankers concentrated on the asset side of their balance sheets, few invested in the infrastructure and product development necessary to build a deposit franchise, focusing instead on raising funds in the domestic and foreign wholesale money markets. The result was that as banks funded their deteriorating assets with volatile deposits and vulnerability to a loss of confidence grew.
In December 1994, after a year of political uncertainty and a drain on the Banco de Mexico's dollar reserves, the government devalued the peso by 15 percent. This encouraged more speculative attacks, and a few days later, Mexico allowed the peso to float freely. It fell to 56 percent of its early-December value. Peso interest rates rose sharply from 13.7 percent (28-day treasury bills) on December 15 to 31.0 percent at year-end and then to over 80 percent a few months later. Both dollar and peso deposits declined although, as discussed below, the impact on bank liquidity was somewhat divided between dollar and peso liabilities. Extensive emergency financial support eventually stabilized the banks sufficiently to allow the broader task of restructuring the banking system (Carstens and Schwarzt, 1998 ).
Bank liabilities
A simplified picture of Mexican bank liabilities just prior to the crisis is shown in Table 6 . Liabilities are classified as stable and volatile, based on standard characteristjcs discussed in Section I and some additional institutional factors that played a role in Mexico.
Sight deposits, which can easily be moved but may benefit from some inertia were evenly divided into stable and volatile. With better knowledge of depositor behavior and types of depositors (institutional, commercial, government, etc.) , more accurate classification would be possible. Non peso accounts were assumed to be volatile, although this may exaggerate the volatility. Of the banks' direct funding, about seventy percent were large, negotiable peso-denominated promissory notes. Foreign currency funding are euro CDs, which were favored because of their liquidity.
Repurchase agreements were classified as volatile due to their short term nature. Accordingly, the underlying assets, mainly government securities were classified as liquid (Table 7) . -28- Interbank borrowings were also classified as volatile. Banks' borrowings from other banks, about 42 percent of the September 1994 balances were borrowed by offshore branches of Mexican banks which were confidence-sensitive and volatile. The remainder (including some foreign currency-denominated liabilities) were obligations of domestic offices, but included borrowings from both domestic and foreign banks. Bonds are classified as mostly non-volatile although more information on maturity would permit a more accurate classification.
Bank assets
A simplified picture of Mexican bank assets just prior to the crisis is shown in Table 7 . In classifying various items as liquid or illiquid, no special assumptions were made in the case of domestic and foreign securities, although the liquidity of domestic securities may be somewhat overstated.
Fixed income securities tend to have short maturities, and they are both saleable and can be rep oed. Securities receivable under repo are securities that have been sold and are awaiting repurchase. There may be more of such securities, but Mexican accounting rules in effect at the time permitted limited netting against other transactions. Repo receivables arise from a purchase-and-resale transaction (a reverse repo), and the balance is viewed as liquid, given its short maturity.
-29-Cash includes cash in the vault, and correspondent and central bank accounts. Since these are vital in order to support intra-day teller transactions and interbank payments, any balance reductions must be made up quickly for the bank to keep its doors open. Ironically, cash is therefore not a liquid asset. Loans are considered illiquid even when current.
Fuuding volatility ratio
Calculating the funding volatility ratio for Mexico using the balance sheet data provided above shows a volatility ratio of 49.6 percent, suggesting that Mexican banks were relying on volatile sources of funds to finance almost half of their illiquid assets. This relatively high ratio suggests systemic vulnerability for the banking system. The ratio can also be calculated for the dollar sheet as well. In this case, Mexican banks in the aggregate fund 76.4 percent of their illiquid assets with volatile funding. As noted below, this ratio does not reveal the full exposure, particularly because off-balance sheet commitments are not mirrored in this simplified account. 25 Table 8 provides information on the liquidity infrastructure prevailing in 1994. Mexico's liquidity infrastructure relied strongly on the safety net for banks and for their creditors through both deposit insurance and central bank facilities. By contrast, the infrastructure supporting day-to-day liquidity management by banks had weaknesses.
Liquidity infrastructure
For example, before the crisis, Mexican banks prepared their quarterly financial statements under guidelines issued by the National Banking and Securities Commission (CNBV), many of which were considerably less rigorous than International Accounting Standards (lAS). The treatment of asset quality was particularly distorted, leading to an overstating of the value of assets (showing a more favorable volatility ratio). Loans were slow to be downgraded, and even then, only the overdue payment themselves often needed to be classified as nonperforming. Interest continued to accrue on the remainder of the loan balance, and accruals could not be reversed. Provisions, meanwhile, ran directly to capital, without passing through the income statement 26 2S For example, the impact of margin calls cannot be fully appreciated from the above balance sheet presentation.
260n December 29, 1995 , CNBV issued Circular No. 1284 requiring that banks revise their accounting practices to conform more closely to lAS, beginning in 1997.
-30- A key prudential ratio (the "liquidity coefficient") required banks to maintain liquid foreign currency assets equal to 15 percent oftheir foreign currency liabilities. Mexico's general rules to protect creditors were known to be inefficient and ineffective. The 1943 law strongly favored the debtor, as well as the state and employees?7 Creditors found the process to be unworkable in the face of the many defaults of 1995. In retrospect, the authorities view the depth of financial markets as not satisfactory as evidenced by the experience that during 1994, the government had to stop issuing one-year CETES and instead relied increasingly on dollar-indexed debt. On the other hand, central bank instruments appeared to be broadly supportive of the infrastructure and banks were not subject to reserve requirements at the time.
Foreign exchange liquidity management was flawed significantly. In particular, assets lent to domestic borrowers were not secured sufficiently by the borrowers' ability to generate foreign exchange earnings. In the face of dwindling foreign currency reserves and suddenly changing exchange rates, the fungibility of peso and foreign currency assets and liabilities broke down, leaving banks vulnerable to defaults on outstanding obligations.
Safety net
Mexico's system of deposit insurance in 1994 centered on the FOBAPROA, the Bank Fund for Savings Protection, overseen by board members appointed by the central bank, ministry of finance, and CNBV. It was created in 1990 and given the authority, but not the obligation, to "protect" bank creditors. The Fund could provide such protection by paying off creditors of defaulted banks or by extending preventive support, for instance, by lending to "See also Lubrano (1996) .
-31 -troubled institutions as part of a rescue plan. 28 Financing was provided by commercial bank contributions, supplemented by the FOBAPROA's ability to borrow from the central bank and government. The Fund's financial condition was not disclosed. Coverage was extended to virtually all instruments and all creditors, in any currency and without limit. Accrued interest was included implicitly.
FOBAPROA's guarantee seems to have been viewed differently within Mexico and abroad. Domestically, the widespread assumption was that the government would protect bank creditors. No one had lost money in a Mexican bank since the revolution. Bankers seemed to take confidence and, consequently, peso liquidity for granted and they did little to protect themselves against the remote risk of depositor flight. Externally, creditors were more skeptical. The central bank attributed this, in part, to the previous experience in 1982 where dollar deposits were converted into pesos at a rate fixed by the authorities leading to "fi 1 b d . 29 slgm lcant osses y epOSltors.
Crisis and response
Peso liquidity
Peso deposits decreased. Overall bank accounts declined by eight percent in real terms during 1995. Some peso depositors moved into dollars and banks sought to raise peso funds elsewhere. Furthermore, the decline in value of some assets pledged as guarantees to secure dollar borrowings forced Mexican banks to take action. Banks had to raise pesodenominated funds to purchase dollars to meet margin calls. However, this additional source of pressure on liquidity is not (or is insufficiently) mirrored in the bank balance sheets, indicating an important shortcoming of available market data.
Dollar liquidity
Foreign holders of Mexican bank liabilities reacted to the turmoil culminating in the December 1994 devaluation. In January, exposures to Mexican banks were sharply reduced, by selling negotiable paper and by refusing to roll over maturing items. 30 One large bank found that it could roll over only 10 percent of its maturing dollar CDs. Foreign currencydenominated deposits dropped by $3.5 billion, or 23 percent ofthe total during the first 28Karaoglan and Lubrano (1995) .
29 The central bank had the authority and the willingness to act as a lender oflast resort, as did the government-owned development banks, which had the ability to rediscount bank loans.
-32-quarter of 1995. The decline in dollar deposits was somewhat dampened by significant conversions from peso into dollar deposits.
The government produced a mUlti-pronged response. FOBRAPROA established a special window in January to provide short-term dollar loans to banks. Maturities were limited to 28 days, and the loans had to be collateralized with government securities, securities ofNAFIN (the state-owned development bank), or equity securities of the recipient bank. The interest rate was punitive 25 percent, set in order to encourage banks to find substitute sources of fund quickly.
Banco de Mexico temporarily relaxed its 15 percent prudential liquidity coefficient, releasing banks to liquidate the dollar securities they had maintained against volatile dollar liabilities. Later, Banco de Mexico relaxed regulations that had limited bankers' ability to create a synthetic short dollar position with derivatives. This allowed the banks to substitute peso funding for dollar funding, using derivatives to cover the foreign exchange risk from their dollar loans. Seventeen banks took advantage ofthe FOBAPROA dollar window, accepting the punitive interest rate while searching for alternatives. On March 31, 1995, the banks had drawn down an aggregate ofUS$3.3 billion. The facility peaked in April at about US$3.9 billion. Banks also liquidated virtually all of the assets that had earlier fulfilled their liquidity coefficient requirement.
B. Argentina 1994-95
From a liquidity perspective, an important aspect of Argentina's banking environment in 1994 was its fragmentation. The banking sector comprised a large number of weak players, especially public, provincial, and niche-oriented private banks, and a few strong domestic and foreign banks. Bank depositors and creditors had experienced confiscation of accounts in the 1980s and 1990s (through forced conversion into bonds), which weakened public confidence. Since 1991, Argentina had been committed to a rigorous monetary and fiscal regime, represented by a currency board. From a systemic liquidity perspective, this constrained the safety net because the Central Bank of the Republic of Argentina (BCRA) had only a limited ability to act as a lender oflast resort. In addition, there was no deposit insurance scheme in place until April 1995 when the government created a limited selffunded deposit insurance program.
Banking sector liquidity Table 9 shows a breakdown of the banking sector balance sheet by currency and by liquidity of assets and volatility ofliabilities, respectively, as of 1994, shortly before the outbreak of the crisis in Mexico. For cash and reserves, Argentine reserve requirements were much higher than the need to cover intra-day payments liquidity, and BCRA's willingness to release these funds during the emergency suggested (ex post), that from a liquidity management standpoint, a significant portion ofthese balances could be considered liquid.
-33 -Securities comprised short-maturity money market instruments and saleable or pledgeable securities. On the liabilities side, the lack of deposit insurance suggested that many depositors would be confidence-sensitive. A significant portion of bank deposits (7 percent of total assets), however, came from the public sector. These are classified as stable. Wholesale liabilities are repurchase agreements, interbank liabilities, and bonds issued, which could largely be considered as volatile. Similarly, dollar assets and liabilities were classified, using an optimistic assumption that dollar deposits were about as volatile as domestic deposits.
Funding volatility ratio
The funding volatility ratio for Argentina on September 30, 1994, allocating assets and liabilities as done above, was 24 percent, which indicates vulnerability to liquidity shocks. The dollar-only balance sheet at that time was also positive. It might be argued that in the case of Argentina, foreign exchange deposits were relatively more stable than domestic ones given Argentina's demonstrated commitment to currency convertibility and exchange rate stability. Nevertheless, the volatility ratio would have remained positive for foreign currency balance sheet items, indicating net exposure to confidence sensitive funds.
Liquidity infrastructure
Argentina's liquidity infrastructure, summarized in Table 10 below, shows a fundamentally different approach than in Mexico. Whereas Mexico provided a weak environment for early detection and remediation of bank health (day-to-day liquidity infrastructure), Argentina's was relatively strong. With respect to the safety net elements (deposit insurance and lender of last resort), the situation was reversed. Regarding disclosure, Argentina complied broadly with international standards, although it was recognized that provisioning rules needed to be improved. Only two months before the impact of the Mexican crisis hit Argentina, BCRA had issued regulations that closed the gap, with implementation for periods ending December 31, 1994. 31 The rights of bank creditors appear to have been well established at the time of the crisis, in contrast to the situation a decade earlier. When a bank was liquidated, secured creditors and depositors were given priority over other creditors. Liquidation through court-supervised bankruptcy was a lengthy process, however, and in early 1995, it threatened to overwhelm the system. Part of the government's response was to put in place an enhanced set of laws allowing for a more streamlined liquidation process. A change in the charter of the central bank allowed for the separation between assets and liabilities of a bank, thus opening up the option to create "good bank-bad bank" type of restructuring plans.
Argentina did not have prudential liquidity requirements in place, although, as noted, relatively high reserve requirements compensated for this to some extent. As in Mexico, a 31 For a summary of recent reforms in the financial sector, see, for example, 1MF 1998 -35 -major effort to upgrade the supervisory organization was underway when the crisis hit, although Argentina had progressed farther than Mexico. Nevertheless, fiscal constraints prevented the supervisors from acting as aggressively to close insolvent banks, which doubtless undermined the systemic confidence of institutional creditors.
Argentina had relatively well-developed financial markets in 1994 which may have cushioned the effects of the shock. Regarding central bank instruments, the BCRA imposed high reserve requirements on Argentine bank deposits-for example, 45 percent for dollar and peso demand deposit and savings accounts. This requirement constrained banks' liquidity management. On the other hand, it proved to be an important crisis-response tool for an otherwise constrained government.
On foreign exchange liquidity, about half of Argentina's bank assets and liabilities were dollar-denominated. The Convertibility Law of 1991 sought to provide assurance that foreign currency would be made available for repayment to creditors and that the dollar-peso parity would be maintained. Pre-crisis spreads of2-3 percent between deposits denominated in the two currencies indicated that creditors had more confidence in the convertibility commitment than to the promise of continued exchange rate parity. These spreads widened to as much as 10 percent by March 1995, as depositors switched from pesos to dollars, while reducing their overall deposits at the same time. Eventually, the market regained confidence in the government's commitment, and the situation stabilized.
Safety net
Argentina had no deposit insurance at the time the Mexican crisis spread to Argentina. As a result, small depositors took flight along with institutional creditors. A limited, self-financed deposit insurance scheme (SEDESA) was established in April 1995, emphasizing small deposits. The currency board reduced the government's role in providing lender-of-last-resort support. BCRA's potential as a lender oflast resort was similarly constrained (as well as by law), although it was able to marshal relatively significant resources for liquidity support using the available instruments
Crisis and response
In most respects, Argentina's liquidity infrastructure emphasized day-to-day liquidity management factors and early preventive action. The safety net was not formally in place. While this system was unbalanced, the emphasis on day-to-day management provided banks with strong incentives to create a robust system. In November 1994, Argentina's government bond market was weakened by the failure of a nonbank securities trading firm and by the subsequent tightening of credit to all securities dealers. A month later, the banking system was affected by the Mexican crisis. First to feel the impact were the one-branch wholesale banks, whose liquid assets fell in value just as their institutional sources of funds dried up. Within three months, there was a widespread withdrawal from the banking system-the total equivalent of$8 billion, or 16 percent of total deposits. The impact on the weaker wholesale, retail, and cooperative banks was much larger, however, since there was a shift of deposits to -36-the larger domestic and foreign banks. Interest rates doubled for both peso and dollar deposits.
The government and BCRA responded to the crisis aggressively within the constraints ofthe 1991 Convertibility Law. BCRA decreased its high reserve requirements, releasing about $3 billion, plus another $2 billion throughrediscounting and repo facilities, thus covering more than 60 percent of withdrawals. Emergency liquidity was assembled from public and private sources and made available to banks. In the aftermath of the Tequila crisis, the infrastructure was strengthened, including the establishment of a contingent liquidity facilities adding to the resilience of Argentina's banking system today (IMF 1998, p.61) .
VI. LESSONS AND IMPLICATIONS
The framework outlined for assessing the adequacy of arrangements for systemic liquidity is essentially that of auditing the infrastructural preconditions for deep and liquid money markets in the context of volatile funding arrangements by banks. The emphasis on a range of infrastructural preconditions makes the systemic approach presented in this paper particularly suitable for a broad range of countries, including industrial and emerging economies. While detailed microstructural issues affecting actual liquidity operations and market design remain, the framework is sufficiently robust to be diagnostic. Moreover, the approach can assist in identifying prescriptive reforms toward increasing resilience in the financial system and, thus, serve as a basis for systemic liquidity policy.
The benefits of deep and liquid money markets are multifaceted. Central banks have an interest because of their monetary policy responsibilities and their interest in financial sector stability. Deep markets facilitate the transmission of monetary policies; provide a basis for information and feedback indicators; and allow for intervention to achieve targets without undue price volatility. Public debt managers also have interest in liquid markets. Robust primary and secondary markets in government securities allow fur conditions to minimize public debt service costs. Moreover, resulting yields in these markets can serve as benchmarks against which private debt markets can develop. For commercial banks, the principal benefit lies in their ability to perform portfolio adjustments in response to shocks.
With these shared interests in systemic liquidity come responsibilities to forge a framework for resilience. Bank management capabilities are key to an environment fostering robust markets. In this regard, mere compliance with a liquid assets ratio does not indicate liquidity soundness. The maturity profile of assets and liabilities, reliance on particular types of markets for funding and resulting volatility, are important considerations. An effective liquidity management policy should not only rely on having an adequate buffer of easily liquefied assets, but also require active participation by bank management in monitoring and forecasting liquidity positions.
In this regard, a volatility ratio can be used to assess individual banks' exposure to confidence sensitive funds. Prudence would dictate that banks should have more liquid assets -37 -than confidence-sensitive liabilities using a substance over form analysis of balance sheets to identify truly liquid assets and volatile liabilities. Beyond providing a legal and regulatory framework for confidence, involving transparent creditor rights, and information disclosure, monetary authorities need to invest in removing barriers to appropriate microstructures for market development. In this regard, issues of instrument design, prudential regulations, payment system design, and an appropriate balance between day-to-day and safety net arrangements are important.
The country reviews indicate mixed practice, suggesting a range on the scale of financial sector resilience to prospective liquidity shocks. Alternately, where arrangements are inadequate not only is monetary management made less effective, but also banks could be forced into inefficiencies, holding large stocks of nOn or low yielding liquid assets as a hedge, leading to higher intermediation spreads.
This framework also raises implications for the conduct of monetary operations. Countries using a reserve operation framework often include excess reserves as an indicator to guide intervention. To the extent that the level of excess reserves depends on the opportunity costs of such reserves, central banks can influence these balances through operations to change market rates. Transmission can however be blunted, if due to poor infrastructure the demand for excess reserves is sticky-as banks could risk illiquidity to invest outside of excess reserves. If intervention guides are set independent of an assessment of the robustness of the infrastructure, absorption could unnecessarily increase cost to the central bank for the same monetary effect. The state of infrastructure also impacts on interest rate operating frameworks through potential distortions to interbank markets. Ifbanks are unsure of the conditions (due to rigidities or lack of information) for mobilizing funds, segmentation could occur, reducing the information content of the interbank rate as an operating target.
Finally, the framework provides an approach to an early warning indicator of potential stress and in this respect could be further developed towards a quantitative system of systemic liquidity analysis. Where financial systems overly rely on volatile funding sources to finance assets there is greater need for a robust infrastructure to fund potential shocks. Even where volatility ratios appear conservative, further analysis may be needed to ensure that markets really exist to realize the presumed liquidity.
